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A SYUVYVARY OF SOURCE DaTA IN MILITARY FIOTYCHIATRIC LPIDWWIOLOGY
William E, Datel, Ph,D.

Zpidemiolo~y is the study of the distribution of disease
in time and space, Since disease cannot be observed directly
(it must alwavs be inferred from observables), epideniology
becares the stuiy of the distribution of indicators of disease,

The purpose of this parer is to present information on

sever2]l indicators of psychiatric disease over a period of

1
-
severz) decades in Uniied States military populations and i
to comment upon the meaninz and implications of the informa- i
tiorn presented, [articular attention is paid to the period 4

from 1942 throush tre I'irst six moaths of 1973, The United

States Army active cduvty npepulatisn raceives the greatest

emphatis in the material presented,
LETHOD
Three fisezse incdicntors are stadied: (1) the rate of
diseas? diasnoges resuliing from rocoitalizations, (2) the

r-te ¢l visil. to out-valicent facilities, and (3) the number

erd nrorortion of weds occuried in hosvitals,

The rate of hospitalization diarnoses is exprecced in

[N

terme of the rnumber of noopitolivatiion diz~noses recorded
ver 1000 personc-at-risk peor one yeur's time, “*he rate of
curt-vationt vicits ie exproaced in teras of the nusbher of
el g | Sl Uiy visdd s rEy TETE e soms- mteTi R
o' e dav'e time, lorsoncenterict rvotors to the total rupbore
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of persons elipible for care: this number is represented by
the average strensth Tipure for the year in question for the

population in the geosraphic area studied,

The data sources for the material presented are (1) Health

of the Army, (2) Volumes T and II of Neuronsychiatry in World

War 1I, “edical Department, United States Army, and (3) annual
reports of the Surgeon Generals of the United States havy
and the ""nited States Air Force.1

The time-periods sclected for study were determined in

part by the availability of data., For example, l}ealth of the

Army suspended publication with its June 1973 issue, The
annual reports cf the Surseon Generals of the [Havy and the
Alr vorce susuended publication with the 1969 and 1971
volumes, respectively.2

Gaps occur within some of the trend lines presented,
This is beccause source cata were missing or were simply not

collected for the period in question, The recurring inter-

ruption in the trend line from 1945 throuch 1950 for par-
ticular neuronsychiatric diseascs in the Army population
resvlts from the fact that the United States Army Surgeon

f2neral did not breax out ncuropsychiatric disease categcries

durin~ thiz period, .

lrootnotes are nwsericully keyed and appedar on pages 17-18

of the pancr, < ;

>
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It was necessary to derive all neuropsychiatric sub-
classification rates for the Army for the year 1951 by
averarinc rates for June through lecember, since the neuro-
psychiatric disease catlegories were not broken out for the
first five months of 1951, For the sake of consistency
the overall neuropsychiatric rate for the irmy for 1951 is
based on the same seven-month period., To odtain Army rates
for mid-1973, the monthly rates for the firsi six months
were averared,

In the mid-1960's the United States ilavy Surgeon Ceneral
reported incidence on a fiscal year bacsiss thies can be ob-
served by notins mid-year placenent on the X-azxis for these
data.’

In the sources' calculations of rates there apparently
was not always precise geographic and ponulation correspondence

ntveen the numerator, i.,e,, number of diagnoses, and the
denominator, i,e,, averare ctrensth, There appcars to have
been szome shift over time in the criteria for cases inc.luded

and in the boundaries for strength counted, (See, for example,

ilealth of the irmy, Vay 1973, p. 12). 1t is assumed that any
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is no zreater than the unknown error
attributable to diarnostic unreliability and to that usually
! S

assoeciated with information renerated from multiple sources,

n~e worthy of inspection and vost hoe interpretation,

n spite of these vroblems it is believed that the data nresented
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FINDINGS I: IKCIDENCE OF HOSPITALIZATION DIAGNOSLS

Neurovsychiatric Disorder in the Army: 1915 throush mid-1973

Fipure 1 is a posting of the incidence of neuropsychiatric

S ko aacnro S iie e

disorder in United sStates Army active duty personnel on a

worldwvide basis as measured by the number of neuropsychiatric

hospitalization dianoses made per 1000 versons in the Army's

annual stren~th per ycar,

Thus, the rate represents epicodes
of hospitalized neuronsychiatric illness, not persons hospital-

ized with neuropsychiatrie illness., There is no way of

ascertainine how muny separate individuals account for the

recultant rate,

Tnsert ~i~, 1 anout nere,

§ Three, werhanz four, pcaks are evident on the neuropsychi-

o -
s

atric disorder trend line: 1918 (rate of 27.59), 1943 (49,.60),
1951 (25.70),“ and, apparently, mid-1973 (20,90). The first
three peaks are contiruous with war-time; the latest elevation
zhows a sliznt lar time from the time of highest intensity

(1968-1949) of the Vietnan conflict., The curve is further

characterized by two decade< of low neuropzychiatriec incidence:

e o

the 1930's (averare rate of 13,39) and the 1960's (averare

rate of 12.15).

The worldwide necvropsychiatric incidence in the active

dnty Army is broken out in terms of psychiatric disorder and

r2urolorical disorder in irure 2,  7The relatively hirh

incidence of' neurolorici!l dicease from 1015 throush 1927 nmust

FURERO-FUPE < S A S W SRR




be interpreted in lighti of the fact that many diseases since
labeled psychiatric were once called necurological (for example,
hysteria, neurasthenia, and neurocirculatory asthenia), From
Wworld War II on, neurological incidence shows a steady decline,
almost to asymptote, The last three neurolozical data points

are projections, since Health of the Army did not tabulate

neurological disorder in 1971, 1972, or 1973, The rate for
psychiatric disorder at the last obgservation point (mid-1973),

19,90, approaches the 1951 elevation of 21,94,

Incert rig, 2 aoout nere,

Neurovsychiatric Disorder in the Three Armed Forces: 1942

2.

170's

s

throurh the ecarly

Fisure 3 cnables comparicon amony the three armed services
on the incidence of ncuropsychiatric dicorder irom Jorld jar Il
to the time of latest data availability, The greatest inters-
service discrepancy in neurorncyehiatric rates occurred heiween
the Army and the Navy in Jorld War 1I: rates in the Army
were more than twice that of rates in the liavy during this
veriods further, while the Army neuroncychiatric rates have
never again aporoximated World War II levels, rates for the
“avy are hirzher in the late 1960's than they were during
©orld ar 1i, The dro» in incidence for the lLavy from 1969
to 1970 is curious, since rates in the other two services

e

kave continuzd to eclimb since 1942,
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Figures & and 5 break out the data from Figure 3 into
psychiatric and neurolorical disorder, Psychiatric disorder
rates for the iavy and the Air Force arc amazingly similar
from 1951 throusrh 1964 after which the [lavy departs on an
upward trend, followed later conjointly by the Army and the
Alr “orce, 1In terms of neurolosical dicease, the trends for
the three scrvices are quite dissimilar, In the Army
neurolorical disceane incidence has shown a steady decline
from Jorld war 11 onward; the Air Force curve sug;iests rather
a nlateau throuchout the yearsy and the Navy reported an
ursurce in neurolorical disorders accompanying its rise in

psychiatric rates in the late 19G0's,

inscrc ~i7, “ . 5 aoout here,

furnin¢s, to specifie kinde o1 psychiatric disorder, we
can observe the incidence of psychosis for all three services
over the noted time period in Figure 6, The most striking
ougerva’ion of trnesc data is 4 complementary tri-fold one:
the psychoris rate Ior the army has never been higher than
the last observation point (mid-=1973): it has never been
iirher for the Air Yoree than the last observation point

(1971): and i%t wag never hirher in the liavy than it was at

e
‘l-
e |
[
e

15t pudlizhed annual medical report (1969),

Incert -1, 0 uhout here,

The sane tri-fold azsertion holds for character and

tehuvior disorder when it is treated ¢s a single entity
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relegated to "other” (iigure 9 -- which excludes psychosis

and psychoneurocis but includes character and vehavior disorder
and "other"), iiowever, when psychoneurosis is studied
separately (Figure 7), we notice neither a late upward climd
nor a maximum incidence rate for the last p2riods of obser-
vation, Psychoncurosis, at least in the Army, has waned
considerably in fashion as a diarnostic descriptor since the

days of World 'ar 11,

Inscert <1, 7, <, da, - ¢ avoul here,

for the Army, then, cxceptin« neurologsical disorders
and psychoneurotic disorders, the incidence of neuropsychiatric
disease has ncver veen hirsher (including Jorld wvar Il) than it
was observed to have been in mid-1975, Likewise for the
Air Force with respect to its last available data point,
e have already noted that for the l\avy overall neuropsychiatric
rates in the late 1960's were hirher than they had ever been
("'orld var Il included),

Mo try to neccount purtially for ihis rather alarnming
recent rise in voychiatric dicorder in all three services,
end implieitly cusweetlin-~ 1llicit drus; use as a factor, the
hepatilis rates for all thrce services were explored, They
are plotted in ri~ure 10, Only with respect to the Army
docs there ceem to ve a purall~l rise in hepatitis and
psychiatric divorner,  fne arcument for drug-induced pasychiatric

illneer wernne alL three corvices o wherefore altenuuted,

N IR el § SHGTE N BHChE




Psychiatric Disorder Over Time by GCeorranhic Areas: Active

Duty Army
One can raise the question as to whether there is

characteristicully a differential disease rate for overseas

troops versus troons serving within the confines of continental

United States, _i~urc 11 records the ycar-by-year rates for
all diseuaces combined ior the United states Army active duty
worldwide porulation and for C0.JS troops and overseas
troons separately, From 1943 to 1957 diccase incidence ran
somewhat hirher overseas than in CONUS, After 1957, this
trend began to reverse itself so that by mid-1973 the edge is
noticeably in favor oi hirher disease incidence in CONU3

than overseas,

Incert a1, 11 2eecut hoerec,

pPsychictric disease (#irure 12) does not follow the same

reo~raphic comparison nattern as the one obszerved for all
disezres, There are more reversals and less consistency in
the comparative tren2 lines for overseac vige-a-vis CONUS,

ror nsychogic (Firure 13), however, the consistently lower
incidenze for nverseus troove fron 1951 on reverses itself

in the 1lite 19%0's until in mia-1973 when the overseas
reyehonis rate 1s almost twice that of the COLLS rate, This
latter findin~ may tens to implicute drus usare as an

seneiative factor in Lho Sreemyt'o increaccd peychasis incidence
rince there arvurentl):y i 4 dru- cridemic in at lzast one
overteas arcea in the late 100's und carly 1970's (Lolloway,

),
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There are limitations in the extent to which one can

study reosraphic-specific incidence data from the information

r ¥ presented in lealth of the Army, Note ripure 14, which suggests
that the [lilitary District of Washington has been a hotbed

for psychosis ever since 1952, This distortion in psychosis
rate for II'7 is obviously a result of utilizing a denominator

value o. insuificient marnitude to reflcct Wwalter Recd General

1 Hospital's catchment area, Similar misrepresentation-in the :
! psychotic rate for the Sixth United States Army arca seems ;
f to occur durins the period of the Vietnam conflict (see ;
i Wirure 15), ierhaps tr®s is due to counting psychotic i
; evacuces twice, %
incert ir, ilF % 15 aooul here, %
However, in inspocling data on motor vehicle cagualty ?

incidence, trends were observed in two areas which appear to
be renuinely ceorraphic-~specific, PFigsure 16 indicates that a

the vifth United States srmy aren hes for many years been

2t hi~he-ricsi Jor hosmitalizations resultins from moctor

vehicle acecidents, Surone likewise (see Flsure 17),

incerl »1+, 1o - 17 acoul hore,

A matter lons deoaled ig whebther combat itsell embodies

increazced risk of noychiatric casunlties, From the overseas

versus (O3 voychiatrice incidence curve (Ficsure 12), the
findincr are ambicuovs and inconclucive, In ‘forld viar 17,
1 oyehiastrie rates were hi~her in CC.J3 than they were overseas,
9
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Durins the Xorean and Vietnam conflicts, the incidence of

psychiatric disorder is slightly higher overseas than in

CONUS but the overseas rates for these periods included many

non-combat troops (i.,e., soldiers stationed in Europe and
elsewhere),
This question is put to a somewhat more stringent test

isures 18 and 19, Figure 18 shows that the incidence

| md

npF

of psychiatric disorder was greater in combat areas than it
was worldwide for Asian theatres but less great, if indeed at
all greater, for Furopean theatres., As for psychosis (Figure 19),
the data show that incidence for combatants was greater in
the southwest Pacific in VWorld War IT and in Vietnam than it

L was worldwide but not as great for combatants in Europe in

i, World Jar 1 or in Korea during the Korean conflict as it was
worldwide, That periods of war bring increased incidence of
psychiatric disorder for the total Army (see Figure 2) seems
fairly well establiched; that soldiers in combat zones incur

psychiatric disorder at a hisher rate than soldiers servine

i in other than a combat zone during the same war-time period

has not always been the cacse,

Incert sie, 17 7 19 aoout here,

' Frovortion of MNeuronsichiatrie Nisesse to All Disease and

4 I'nn=hatt Injuzies: Aetive Dudy Army

<
3
xg.a

It is of interest to azscertain the provwortion of all
digeaze and non-battle injory div-noses to that which was

zolely neurousysehiatric,  sirure 20 is a plot of +the incidence

-1 0w

o 0




of diarnosis for ull causes from 1942 throuzpn mid-1973 for
. worldwide, CO!illS, and overseas active duty Army personnel,
when the worldwide neuropsychiatric rates from Figure 1 are

used as a numerator for the worldwide rates in Figure 20,

the percentages plotted in FFigure 21 result, It can be
obscrved that for the years 1943, 1944, and 1945, neuro-
psychiatric diz-noses constituted hetween 6,3 to 7.6 ver
cent of the total, At the time of the last observation,

the provortion of neuropsychiatric disease was continuing to
rise heyond a low point in 1968, reaching a percentaze of

5.5 in mid-1973,

ThsicEt_2is, 20 - 21 oang JIGres,

RIANINGS Lls  THCIDAICE OF QUT=PATISNT VISITS

Oul=-vaticnt visits may also be studied as an indicator

cl’\

of disease occurrence, Fisure 22 is a posting of the incidence
of out-patient visit., for all cauces in United States Army
active dvty »ersonnel on a worldwide basis ac measured by

the nunper of out-natient visits rer day made per 1000

vercons in the Army's annual stren~th, Rates cover the period
from 1957 throush 1972, The trend ie upward, especially

since 1966,

ingeri fic, z< 4oowlt here,

tquivalent data for ncurovsychiatric out-patient visits
~nly are »recenied in #lowre 23, Arain, lthe trend is upward

over tiwe, cven more chievlr o, Al the lant ovaservation
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point, 1972, there were 1,0 out-patient Army active duty

neuropcychiatric viesits per 1000 strencth per day,

I, S

insert ~iv, 23 avout here,

The vroportion (i.e., percentare) of neuropsychiatric
out-patient vicits per out-patient visits for all causes is
shown in Pizure 24, The proportion of neuropsychiatrie
visits to total visits has z2lmost doubled in the 1962-1972
decade, The last observation point is 7,1, a proportion

elizhtly greater in size to the 5,5° neuropsycnhiatric

The out-paticent data indicate that neurouvsychiatric

respect to number of

t.l
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o
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disease is steadili;
personp-al-risk and with respeet to the fraction of total
out-patient visits for all cauces,
FPINDIRGS T11s HOSPITAL BEDS OCCUPIED

The nunber of patients occunyvin~ hocnital dbeds is
another indicator oif discase ocecurrence, This section
prrecsents information on the distribpution across time of
hospital bed occupancy for all versonnel utilizing Army
hospitals in continental inited states., Twelve month-end
bed occupancy fizures were avera~ed for each yecar's period,
resultine in 2 crude estimaie of average daily bed occupancy

‘or each vear pl



o

[a)

Firure 25 ig a plut of the average number of CONUS

Army hospital beds occuried (per day) from 1943 through

mid-1973 for all causes, ‘hen thegse absolute frequency

Vo BTN

counts are translated into Army strength percentages,
Figure 26 is the result.6 Since 1954 the absolute number
of beds occupied and the per cent beds occupied of Army

strength have both remained fairly constant,
Insert w17, 25 .: 20 about here,

CHiloh wir D e s 2 Lt

Fizures 27 and 28 are the same data as those in [figures
25 and 26 except neuropsychiatric beds only are considered,
Hote in this instance (Fipure 26) the incipient rise of

late in the neuronsychiatric bed percentase of Army strength,
Ingert "1, 27 2. 28 about here,

""hen the per cent ncuropsychiatric veds of total veds
are studied, Fifure 29 ic generated, HNote that by this
indicator, i.,e,, proportion of neuropsychiatric beds occupied
per total beds occupied, the data line reaches steeply
upward beginning in 1958, In mid-1973 the necuronsychiatric
bed percentare is 12,575, greater than it hacs ever been
(including~ the so-called puychiatric disaster period of
“orld ar II),

Since bed occupancy is dependent upon two things,

(1) number of adinissions and (2) lensth of stay, and since
neurovnyvchiatric inciderce rates in the early 1970's do not
reach Vorld “'ar Il level:, obviously neuropsychiatric

vatients in the edrly 1570's wore cheracsterized vy loncer

“13-
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hospital stays -- despite at least a two-decade resursence

led by Colonel A, J, Tlass of the long-held tradition in
military psychiatric doctrine of rapid dispocition of cases
(Hausman and Rioch, 1967), It is interestin<, however, and
perhaps complementary to the observed leagtheninsg of hospital
stays sumgrested by the bed occupuancy data reviewed here,

that iwo Liavy cridemiolory studies (Gunderson, 1971, p. 200)
have succected that the ontimal lencth of houpitalization
for military pcychiatric patientc may be conciderably longer

than we have belicved,
insert ix, 2% avnut here,

SUMEARY ARD COHCAmSI0NS
In study of historical militory epnidemiclorical cdata
three indicators of disease were precented and ovserved,

These were (1) the rate of diceasc diarnoses stemming from

hospitalizatione, (2) the rate of visits made to out-patient

[
jre

Tacilities, and (3) the runber and nrosorticn ol hospital beds
nccupied, The occurrence i neurouvsychiatric dicecase in active
duty Arny verczonnel over tine and within reorruphiic boundary
was the reizery foels of the review. To asslst in making
comparicons and interpretations, date freom other nilitary

vopulations and on other diseaces were also nresented,  Some

ol Lire proolews amociaind widh lnbessretation @f “the data

. . 3 . - ml- G ey . e 4 RaRr g
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disease in Army personnel beginning in the late 1960's and
g arising out of at least a decade of relative psychiatric
: quiescence,
The worldwide puychiatric incidence rate for active duty
Army at the last observation point (mid-1973) approaches
what it was during the height of the Korean conflict (19,90
hospitalized episodec per 1000 persons per year versus 21,94
hospitalized episodes per 1000 persons per year), The
psychosis rate for worldwide active duty Army has never been
hirher than it was at the time of the last observation
point, mid-1973, The came assertion can bte made with respect
to character and bechavior dicorder and with respect to
character and behavior disorder combined with mental illness
diasnoses relezated to "other.," Similar incidence trencs
é» are apparent in the Bavy and Air Force as well,

Active duty Army reuropsychiztric outpatient visits

consumed almost twice the provortiion oi active duty Army
out-patient visits for 21l cauces in 1972 that they did in
1962, The vronortion of Arm; hosnital beds in continental
"nited States occupied by neuropsychialric patients comparcd
1 with beds occuvicd vy patienis Tor all couses was greater in
‘ mid-1973 than it has cver opeen -- including the "psychiatric
i fisacter” period of Jorld Yar II, ror better or for worse

j n2uropsychiatric patients remain in CONUYS Army hospitals for

‘ loner nericd: of Jatce thon the 4ig in vorld ar II.
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The data lhemselves sugest a dearih of hypotheses

é to account for the pre-1973 sharp risu in incidence of

Z‘ neuropsychiatric disorder in the Army., However, two time-
i' |

1

worn hypotheses are not well received to account for the
increcase; (1) personnel composition differences (since
consistency is evident across all three services and since
' conceription was £till overative during a major portion

of the rise) and (2) var-time activity (since the rise was
atypical of previous ratce elevations in war-time -- it
occurred after the main heat of the Vietnam confliet).,

e are left with the relatively weak hypothesis that the

risines poyehiatric incicderce is druge-related,

4

5 December 19745 -- A paper from United States Army lledical
Research and Development Command, ashington, D.C, while
the author was on assirnnent to ithe Divigion of Kkeuvropsychiatry,
valter Reed Army Inctitute of <eccurch, appreciation is
expressed to Colonel lHarry €, Molloway, Doclor lavid ..uarlowe,
and Toctor Josernh 7, dounbars for Lhelr encourasement and

i el of'wl eu-~restiong i -Berartalen ol the mamuscrint, fhe

' onirnionu and aonercioens contoined in the paver zre thone of
T afnelior’ omfld B Erc BhE Yo W cowEioried Ba carry i

:
the official endoruenent of zments or arencies within the
Iaparttent of Jolense)

N
)

Lo lie" N T T O M L AT T O s e e e o sl du 1 ke




FOOTNOTES

lphe data sources are available in the Document Section
of the NMNational Library of iMedicine, Department of Health,
Education, and Welfare, Lethosda, Maryland,

2Navy data for 1970 were made available to the author
by courtesy of Statistics Division, Naval lledical Data
Services Center, United States ivaval !ledical Center, Bethesda,
Varyland,

370 enhance readability and comparability, data
presented throurhout this paper are in the form of plots
rather than tables, The data points themselves are avail-
able from the author,

uThe worldwide neuropcychiatric rate for 1951 reported
hure is markedly lower than the worldwide rate reporicd by
Glass (1957) and cchoed by Allerton and Peterson (1957). These

writers report a poychiatric rate of 30,4 for the June through

.ecember seven-month period (they do not report a neuro-

vsychiatric rate), whereas 1 found @ peoychiatriec rate of

21,94 for the same period, I averared the rates for June

throurh December 1951 published in (fealih of the armys the

vreviously reported rate fisure was apnarently obtained by
studyinm a sample of medical record:s (see Octoter 1955 issue

of Health of the .rmv},
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FOOTI'OTES (continued)

5Tn Figure 8 note the murxed drop in the Army's
incidence of character and behavior disorder from 1960
to 1961, This is artifactual, In early 1961 psychiatric
casec carded for reccrd only (CI'hO) were excluded from
the incidence counts, ‘ost of the psychiutric CFRC's
counted prior to 1961 werc characier and behavior disorders,
To see the effects of this record-keeping change on the
frequency of "other" mental illness diagnoses, see Figure 8a,
6Army strencth is used as a denominator here, even
thourh beds occupied (in the numerztsr) includes all persons
using Army hospitals, Therefore, the percentages, while
they enablc cemparigeoas over itime and beiween diseases,
cannot be interpreted us reflecting an accurate statcoment
of bed-occupancy incidence, The actual aArmy ctren~th

firures uced are nlotted in visure 30,
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